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Experimental Study on the Relationship between Uranium( V[ ) and
Total Uranium in Uranium Ores and Uranium-bearing Rocks

WANG Jun, WANG Di, ZHAO Jian-xin
(Nuclear Industry Xinjiang Testing Center for Physical and Chemical Analysis, Urumgi 830011, China)

Abstract: The effect of sample digestion time and temperature on the delermination of U( VI) and U(IV) in uranium ores and
uranium-bearing rocks was carried out. And the relationship between U( VI) and total uranium in samples with both high ( =100
wg/g) and low ( <100 pg/g) contents of uranium was also discussed. The results indicate that U( VI) and U(IV) can be
extracted and determined effectively under digestion temperature of 65°C in 3 hours. The content of total uranium equals to the sum
of U(VI) and U(IV) for the samples with high uranium content ( =100 wg/g). However, the content of U( VI) can be expressed
as an equation of w[ U('V]) | = (As/Asss) xw(U,,) for the samples with low uranium content ( <100 pg/g), which can be

used to calculate the contents of U( VI) and U(IV) in the samples when total content of uranium is obtained by the determination at

different wavelengths, which greatly simplifies the analysis procedure and improves the analysis efficiency.
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BRI A 2 T FREL 0. 2984 g 1) U, O F 200 mL )¢
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Table 1  Effect of digestion temperature on U( VI) determination

VIR 0/°C w(U)/% TEYIRIE 0/°C w(U)/%
50 0.286 80 0.290
60 0.295 90 0.294
65 0.300 100 0.297
70 0.298

2.2 IEHERIEEN

LS -1 #Ef W I, AR ITE 1 h.2 h.3 hy
4h.5h.6hx UCVD)BsEm, 32 455 a0, 150 H
3 h i, UCVD) B & b 2K, AR LR e B B i 1)
3 h,

2 IR UCVD) B30
Table 2 Effect of digestion time on U( VI) determination

VAW A ¢/h w(U)/% VAR t/h w(U)/%
1 0.210 4 0.294
2 0.289 5 0.287
3 0.298 6 0.234
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Table 3 Comparison of analytical results of U(VI), U(IV) and total

uranium in high content samples by different laboratories

wy/ (g g™ ")
e U U(NV) voD s U
R S S it S~ S 7 S~ S | S
1 361 337 146 148 507 485 516
2 769 786 592 774 1361 1560 1311
3 937 936 352 304 1289 1240 1294
4 912 977 501 463 1413 1440 1485
5 522 633 649 797 1171 1430 1175
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Fig. 1 Selection of measurement wavelength
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2.4.2 RREFEKTWRIAEWHES UV HRER

WL 0.0.5.0,10.0,20. 0,30. 0.50.0.70.0.90. 0,
100.0 pg FARMER T 25 mL 2550, DL EAR 77 Pose
SRARE B B S A R 3 B W 4 5 - Br — PADAP 435600 B
U2 281 em Hofa I, F 560,570 580 584 590 nm 4b Xt
FRUERRERIEA T E . TR 4 5 R ATLUE B EEARRIBER T,
PRI R AP PE X 2R 5 (H 560 nm AbFRAEZR & A S 0L
6B 5 584 nm Ab AR HE fh 2 A AN S0 TR O B A EE (A
(Asge/Asg VIERE , 29207 0.7 454 U; O FUCVD) AT UCIV) 1Y
FLfERA1: 2,

# 4 AR Ptk

Table 4 Working curves of uranium at different wavelengths

R AR TR A Aso
m/ g 560 nm 570 nm 580 nm 584 nm 590 nm Asga
0 -0.004 0.016 0.014 0. 000 -0.059 -

5 0.038 0.063 0.073 0.056 -0.002 0.678
10 0.076  0.108 0.129 0.113 0. 046 0.673
20 0.154  0.194 0.235 0.227 0.147 0.678
30 0.238 0.283 0.345 0.342 0.247 0.696
50 0.404  0.466 0.570 0.582 0.458 0.694
70 0.561 0.635 0.774 0.802 0.649 0.699
90 0.720  0.815 0.990 1.029 0.838 0.699
100 0.806  0.895 1.102 1.133 0.947 0.711

SRy =av+b
HERER 0.99997 0.99470  0.99995 0.99996  0.99989
a 0.6450 -0.3548 -1.7568 -0.1627 5.3167
b 123.5351 117.6689 92.3468  88.7055 100.0153
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Table 5 Comparison of analytical results between calculated U( V) from
the data measured at 560 nm and 584 nm and tested U( V])

REE w( i)/ AREKTHOEE A Asg w[UVD ]/ (pg-g™")

4% (pg-g™') 560nm 584 nm Assa [OHGEEERE S
1 9.6 0.034 0.056 0.61 5.8 5.6
2 138.6 0.575 0.783 0.73 101.2 96. 1
3 68.5 0.272 0.388 0.70 48.0 50.1
4 67.1 0.311 0.380 0.82 55.0 52.7
5 10. 1 0.050 0.059 0.85 8.6 8.3
6 7.3 0.021 0.043 0.49 3.6 3.2
7 11.7 0.057 0. 066 0.86 10.0 10.5
8 8.0 0.029 0.047 0.62 5.0 4.9
9 107.7 0.442 0.609 0.73 78.6 76.1
10 19.2 0.078 0.110 0.71 13.6 12.6
11 4.6 0.183 0.253 0.72 32.1 31.0
12 8.4 0.035 0.049 0.71 5.9 5.7
13 8.2 0.032 0.048 0.67 5.5 5.4
14 21.0 0.087 0.120 0.73 15.3 16.0
15 11.9 0.041 0.069 0.59 7.0 7.3
16 108.8 0.439 0.615 0.71 71.2 82.2
17 68.9 0.286 0.290 0.73 50.3 50.0
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